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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more clainns particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 1 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Multiple dependent claims must use the alternative form. See 
MPEP 608.01 9(n). 



Claim Rejectioiis - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue, 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



3. Claims 1-2, and 6-7 are rejected under 35 U.S.C. 102(e) as being unpatentable 
over Morrison et al. (US Patent # 6,580,545) 

As for claim 1, 

Morrison et al. teaches: 

An electrochromic display comprising 

electrochrome pixels (Fig. 2, # 50) comprising at least a first electrochrome material Fig. 
2, # 58) and a second electrochrome material (Fig. 2, # 60) between two electrodes 
(Fig. 2, # 52. 62), the first electrochrome material changing from a transparent state to a 
color absorbing state for at least partly absorbing a first color when a pixel voltage 
across the electrochrome pixel has a first value, the first electrochrome material 
changing from the color absorbing state to the transparent state when the pixel voltage 
has a second value having a polarity opposite to the first value (Col. 10, lines 23-31, 
Col. 9, lines 18-24), and the second electrochrome material changing from a 
transparent state to a color absorbing state for at least partly absorbing a second color 
different than the first color when the pixel voltage has a third value, the second electro- 
chrome material changing from the color absorbing state to the transparent state when 
the pixel voltage has a fourth value having a polarity opposite to the third value (Col. 10, 
lines 32-39, Col. 9, lines 18-24). 
Morrison et aL.does not explicitly teach: 
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The absolute value of the third value being smaller than an absolute value of the first . 
value, and the absolute value of the fourth value being smaller than an absolute value of 
the second value. 

However, Morrison does state in Col. 9, lines 18-24 that differing electrochromic 
materials have different switching values, therefore the absolute values of the third and 
first values would be different, and the absolute values of the fourth and second values 
would also be different. As long as the values are different, the relationship between 
them is arbitrary. For example, if one simply switches which electrochromic material is 
designated the first material, then the relationship between the values reverses and the 
absolute value of the third value is now larger than an absolute value of the first value, 
and the absolute value of the fourth value is now larger than an absolute value of the 
second value. 

As for claim 2, 

Morrison et al. teaches all the limitations of claim 1 , and further teaches: 

Wherein the first electrochrome material and the second electrochrome material are two 

separate layers (Fig. 2, # 58, 60). 

As for claim 6, 

Morrison et al. teaches all the limitations of claim 1 , and further teaches: 
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Wherein the electrochronne pixels further comprise a third electrochrome material (Fig. 
2, # 64) changing from a transparent state to a color absorbing state for at least partly 
absorbing a third color different than the first and the second color when the pixel 
voltage has a fifth value, the third electro-chrome material changing from the color 
absorbing state to the transparent state when the pixel voltage has a sixth value having 
a polarity opposite to the third value (Col. 10, lines 42-51, Col. 9, lines 18-24). 
Morrison et al. does not explicitly teach: 

The absolute value of the fifth value being smaller than an absolute value of the third 
value, and the absolute value of the sixth value being smaller than an absolute value of 
the fourth value. 

However, Morrison does state in Col. 9, lines 18-24 that differing electrochromic 
materials have different switching values, therefore the absolute values of the fifth and 
third values would be different, and the absolute values of the sixth and fourth values 
would also be different. As long as the values are different, the relationship between 
them is arbitrary. For example, if one simply switches which electrochromic material is 
designated the third material, then the relationship between the values reverses and the 
absolute value of the fifth value is now larger than an absolute value of the third value, . 
and the absolute value of the sixth value is now larger than an absolute value of the 
fourth value. 



As for claim 7, 
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Morrison et al. teaches all the limitations of claim 6, and further teaches: 

Wherein the first, second a third electrochrome material in their color absorbing state 

appear cyan, magenta, and yellow, respectively (Col. 1 1 , lines .16-20). 



Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morrison et al. 
(US Patent # 6,580,545) in view of Maletin et al. (US Patent # 6,602,742). 

As for claim 4, 

Morrison et al. teaches all the limitations of claim 2, however Morrison et al. does not 
teach the limitations of claim 4. 
Maletin et al. teaches: 

A supercapacitor with electrodes having a nano-porous surface (Col. 10, lines 33-41). 
Which has superior performance due to the high specific surface area and thin cross 
section of the nano-porous electrodes (Col. 18, line 66 - Col. 19, line 6). 
Therefore, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to modify the electrochromic display in Morrison et al. with the nano- 
porous electrodes in Maletin et al. in order to reduce the thickness of the display device 
while increasing the cross sectional area and reducing the resistance of the electrodes, 
thereby increasing the power efficiency of the display. 
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Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morrison et al. 
(US Patent # 6,580.545) in view of Sawano (US Patent # 6.762.150). 

As for claim 3, 

Morrison et al, teaches all the limitations of claim 1, however Morrison et al. does not 
teach the limitations of claim 3. 
Sawano teaches: 

A color electrochromic medium to record and display an image (Fig. 5) wherein the first 
electrochrome material (Fig. 5, # 19a) and the second electrochrome material (Fig. 5. # 
19b) are mixed in a one layer mixture (Fig. 5, # 19). 

Therefore because both Morison et al. and Sawano are in the same field of endeavor, at 
the time of the invention, it would have been obvious to one of ordinary skill in the art to 
modify the electrochromic display in Morrison et al. by replacing the three material 
vertical stack with the single mixed layer in Sawano to simplify manufacturing and 
reduce the thickness of the display (Sawano, Col. 1 , lines 54-55). 
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Claim 4 is rejected under 35 U.S.C, 103(a) as being unpatentable over Morrison et al, 
(US Patent # 6.580,545) in view of Sawano (US Patent # 6,762,150) and further in view 
of Maletin et al. (US Patent # 6,602,742). 

As for claim 4, 

Morrison et al. in view of Sawano teaches all the limitations of claim 3, however 
Morrison et al. does not teach the limitations of claim 4. 
Maletin et al. teaches: 

A supercapacitor with electrodes having a nano-porous surface (Col. 10, lines 33-41). 
Which has superior performance due to the high specific surface area and thin cross 
section of the nano-porous electrodes (Col. 18, line 66- Col. 19, line 6). 
Therefore, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to modify the eiectrochromic display in Morrison et al. in view of Sawano 
with the nano-porous electrodes in Maletin et al. in order to reduce the thickness of the 
display device while increasing the cross sectional area and reducing the resistance of 
the electrodes, thereby increasing the power efficiency of the display. 
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Claim 5 is rejected under 35 U.S.C, 103(a) as being unpatentable over Morrison et al. 
(US Patent # 6,580.545) in view of Sano et al. (US P # 4,528,073). 

As for claim 5, 

Morrison et al. teaches all the limitations of claim 1, however Morrison et al. does not 
teach the limitations of claim 5. 
Sano et al. teaches: . 

A method for manufacturing colored filters and an electrochromic display (Fig. 7) using 
those filters, wherein the electrochrome pixels comprise a color filter (Fig. 7, # 3) for 
filtering any one of three primary colors (Col. 2, lines 8-1 5). 
Therefore because both Morison et al. and Sano et al. are in the same field of 
endeavor, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to modify the electrochromic display in Morrison et al. by adding the color 
filter in Sano et al. to create a full color display with only one or two electrochromic 
materials, which simplifies manufacturing and lowers cost (Sano et al.. Col. 9, lines 1-5). 
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Claims 8-9, and 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morrison et al. (US Patent # 6,580,545) in view of Harada et al, (US Publication # 
2001/0,040,542). 

As for claims 8 and 12, 

Morrison et al. teaches all the limitations of claim 1 , however Morrison et al. does not 
teach the limitations of claims 8 and 12. 
Harada et al. teaches: 
An LDC display comprising 

LCD pixels (Fig. 1 , # 1 ) comprising at least a first LCD sub pixel Fig. 1 , # 8C) and a 
second LCD sub pixel (Fig. 1. # 8B) between two electrodes (Fig. 1, # 5, 4), the first 
LCD sub pixel changing from a transparent state to a color absorbing state for at least 
partly absorbing a first color when a pixel voltage across the LCD pixel has a first value, 
the first LCD sub pixel changing from the color absorbing state to the transparent state 
when the pixel voltage has a second value, and the second LCD sub pixel changing 
from a transparent state to a color absorbing state for at least partly absorbing a second 
color different than the first color when the pixel voltage has a third value, the second 
LCD sub pixel changing from the color absorbing state to the transparent state when the 
pixel voltage has a fourth value. 

Harada et al. further teaches a method and driver circuit (Fig. 1 , # 20) for driving an 
LCD pixel of the LCD display, the driver circuit comprising means for applying the pixel 
voltage across the LCD pixel successively as follows: 
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(i) the pixel voltage has art absolute value and a polarity for changing towards the 
transparent state of both the first LCD sub pixel and the second LCD sub pixel (Fig, 
14B), 

(ii) the pixel voltage has an absolute value and a polarity for changing the transparent 
state into the color absorbing state of both the first LCD sub pixel and the second LCD 
sub pixel, and is applied as long as required to obtain a desired amount of absorption of 
the first LCD sub pixel (Fig, 14A), 

(iii) the pixel voltage has an absolute value and a polarity for changing towards the 
transparent state of the second LCD sub pixel, while the first LCD sub pixel is 
unaffected (Fig. 14E), and 

(iv) the pixel voltage has an absolute value and a polarity for changing the transparent 
state of the second LCD sub pixel into the color absorbing state, while 

the first electrochrome material is unaffected, and is applied as long as required to 
obtain a desired amount of absorption of the second LCD sub pixel (Fig, 14H). 
Therefore because both Morison et al. and Harada et al. are in the same field of 
endeavor, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to modify the electrochromic display in Morrison et al. by using the driving 
circuit and method in Harada et al. to allow driving of the display with only one pair of 
electrodes in stead of three pair, reducing the thickness of the display, simplifying 
manufacturing, and reducing cost. 
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As for claims 9 and 13, 

Morrison et al. teaches all the limitations of claim 1, however Morrison et al. does not 
teach the limitations of claims 9 and 13. 
Harada et al. teaches: 
An LDC display comprising 

LCD pixels (Fig. 1 , # 1 ) comprising at least a first LCD sub pixel Fig. 1 , # 8C) and a 
second LCD sub pixel (Fig. 1, # SB) between two electrodes (Fig. 1, # 5, 4), the first 
LCD sub pixel changing from a transparent state to a color absorbing state for at least 
partly absorbing a first color when a pixel voltage across the LCD pixel has a first value, 
the first LCD sub pixel changing from the color absorbing state to the transparent state 
when the pixel voltage has a second value, and the second LCD sub pixel changing 
from a transparent state to a color absorbing state for at least partly absorbing a second 
color different than the first color when the pixel voltage has a third value, the second 
LCD sub pixel changing from the color absorbing state to the transparent state when the 
pixel voltage has a fourth value. 

Harada et al. further teaches a method and driver circuit (Fig. 1 , # 20) for driving an 
LCD pixel of the LCD display, the driver circuit comprising means for applying the pixel 
voltage across the LCD pixel successively as follows: 

(i) the pixel voltage has an absolute value and a polarity for changing towards the color 
absorbing state of both the first LCD sub pixel and the second LCD sub pixel (Fig. 14A), 

(ii) the pixel voltage has an absolute value and a polarity for changing the color 
absorbing state into the transparent state of both the first LCD sub pixel and the second 
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LCD sub pixel, and is applied as long as required to obtain a desired amount of 
absorption of the first LCD sub pixel (Fig. 14B), 

(iii) the pixel voltage has an absolute value and a polarity for changing towards the color 
absorbing state of the second LCD sub pixel, while the first LCD sub pixel is unaffected 
(Fig. 14F), and 

(iv) the pixel voltage has an absolute value and a polarity for changing the color 
absorbing state of the second LCD sub pixel into the transparent state, while the first 
electrochrome material is unaffected, and is applied as long as required to obtain a 
desired amount of absorption of the second electrochrome material (Fig. 14C). 
Therefore because both Morison et al. and Harada et al. are in the same field of 
endeavor, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to modify the eiectrochromic display in Morrison et al. by using the driving 
circuit and method in Harada et al. to allow driving of the display with only one pair of 
electrodes in stead of three pair, reducing the thickness of the display, simplifying 
manufacturing, and reducing cost 



Claims 10 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morrison et al. (US Patent # 6,580,545) in view of Bruechmann et al. (US Patent # 
6,501,457) and further in view of Harada et al. (US Publication # 2001/0,040,542). 
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As for claims 10 and 14, 

Morrison et al. teaches all the limitations of claim 1, however Morrison et al. does not 
teach the limitations of claims 10 and 14. 
Bruechmann et al. teaches: 

An electrochromic panel and driver circuit comprising a comparator (Col. 3, lines 7-14) 
and method for comparing a current amount of absorption of the panel with a required 
amount of absorption dictated by an external control signal (Col. 2, lines 35-45). 
Bruechmann et al. further states that this driving method is more efficient that previous 
methods (Col. 2, lines 23-27), that it can be adapted to any type of electrochromic 
construction, material, or dimensions. (Col. 2, lines 56-63). and that the driver can be a 
separate unit or integrated into the electrochromic panel itself (Col. 2, lines 63-66). 
These teachings suggest that the driver in Bruechmann et al. could be used to drive an 
individual pixel in an electrochomic display panel, and could be integrated into the 
construction of such a display. 

Therefore because both Morison et al. and Bruechmann et al. both disclose a drive 
circuit and method for driving an electrochromic panel, at the time of the invention, it 
would have been obvious to one of ordinary skill in the art to modify the electrochromic 
display in Morrison et al. by using the comparative driving method in Bruechmann et al. 
to optimize the electrical energy supplied to the electrochromic display. 



Harada et al. teaches: 
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An LDC display comprising 

LCD pixels (Fig, 1 , # 1 ) comprising at least a first LCD sub pixel Fig. 1 , # 8C) and a 
second LCD sub pixel (Fig. 1, # SB) between two electrodes (Fig. 1, # 5, 4), the first 
LCD sub pixel changing from a transparent state to a color absorbing state for at least 
partly absorbing a first color when a pixel voltage across the LCD pixel has a first value, 
the first LCD sub pixel changing from the color absorbing state to the transparent state 
when the pixel voltage has a second value, and the second LCD sub pixel changing 
from a transparent state to a color absorbing state for at least partly absorbing a second 
color different than the first color when the pixel voltage has a third value, the second 
LCD sub pixel changing from the color absorbing state to the transparent state when the 
pixel voltage has a fourth value. 

Harada et al. further teaches a method and driver circuit for driving an LCD pixel of the 
LCD display, the driver circuit comprising 

means for applying the pixel voltage across the LCD pixel having an absolute value and 
a polarity for changing towards the transparent state of both the first LCD sub pixel and 
the second LCD sub pixel, when the required amount of absorption is lower than the 
current amount of absorption, or for applying the pixel voltage across the LCD pixel 
having an absolute value and a polarity for changing towards the color absorbing state 
of both the first LCD sub pixel and the second LCD sub pixel, when the required amount 
of absorption is higher than the current amount of absorption, 
the means for applying the pixel voltage being adapted for supplying the pixel voltage 
across the LCD pixel having an absolute value and a polarity for changing towards the 
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transparent state of the second LCD sub pixel while the first LCD sub pixel is 
unaffected, when the required amount of absorption is lower than the current amount of 
absorption, or for applying the pixel voltage across the LCD pixel having an absolute 
value and a polarity for changing towards the color absorbing state of the LCD sub pixel 
while the first LCD sub pixel is unaffected, when the required amount of absorption is 
higher than the current amount of absorption. 

Therefore because both Morison et al. and Harada et al. are in the same field of 
endeavor, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to modify the electrochromic display in Morrison et al. in view of Kuriyama 
et al. by using the driving circuit and method in Harada et al. to allow driving of the 
display with only one pair of electrodes in stead of three pair, reducing the thickness of 
the display, simplifying manufacturing, and reducing cost. 



Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Kimura et al. (US Patent # 7,1 16,309) discloses a multicolor electrochromic display 
using stacked electrochromic layers. 

Akashi et al. (US Patent # 6,268,092) discloses a multicolor display using color filters. 
Sharp (US Patent # 5,990,996) discloses a color LCD display using stacked LCD cells. 



Application/Control Number: 1 0/521 ,859 . Page 1 7 

Art Unit: 2609 

Sugahara at al. (US Patent # 5,790,215) discloses discloses a color LCD display using 
stacked LCD cells. 

Sammells (US Patent # 4,807,977) discloses multicolor electrochromic display cells 
Suginoya et al. (US Patent # 4,781 ,444) discloses a multicolor display using color filters. 
Takahashi et al. (US Patent # 4,135,790) discloses an electrochromic display element 
having a plurality of laminated electrochromic layers. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert E. Carter whose telephone number is 571-270- 
3006. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Kelley can be reached on 571-272-7331. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 



REC 



Kent CHANG 

fRiMARY EXAMINER 




